SOX9 has both conserved and novel roles in marsupial sexual differentiation.
In addition to an essential role in chondrogenesis, SOX9 is a highly conserved and integral part of the testis determining pathway in human and mouse. To determine whether SOX9 is involved in sex determination in noneutherian mammals we cloned a marsupial orthologue and studied its expression. The tammar wallaby SOX9 gene proved to be highly conserved, and maps to a region of the tammar genome syntenic to human chromosome 17. Marsupial SOX9 transcripts were detected by RT-PCR in the developing limb buds and both the developing ovary and testis from the first sign of gonadal development through to adulthood. Northern blot, in situ hybridisation, and immunohistochemical analyses showed that SOX9 reaches high levels of expression in the developing testis, where it is confined to the Sertoli cell nuclei, and the brain. This is similar to the expression pattern seen in human and mouse embryos and is consistent with a conserved role for SOX9 in vertebrate brain, skeletal, and gonadal development. In addition, SOX9 was expressed in the developing scrotum and mammary gland primordium regions of the tammar up to the time of birth. SOX9 protein was also detected in the developing Wolffian duct epithelium in the male mesonephros. These previously undescribed locations of SOX9 expression suggest that SOX9 may play additional roles in the differentiation of the marsupial reproductive system.